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X K X V I I .  Intelligence and Miscellaneous Articles. 

ON THE COMPOSITIOI~ OF THE PHOSPHATES OF URANIUM. 
BY M. W E R T H E R .  

T HE author obtained two phosphates of uranium in a state of 
purity. When oxide of uranium is diffused in a small quan- 

tity of phosphoric acid, a saline mass of a bright yellow is formed, 
part of which is dissolved by ebullition, and part remains insoluble. 
The yellow solution, when sufficiently concentrated, deposits after 
long exposure over sulphuric acid, a lemon-coloured salt in irregular 
crystals, collected in groups. These crystals gave the following 
results by analysis : - -a t  212 ° F. they lost 7"5 per cent.; at 248 °, 
10"2 per cent. ; after long exposure to 320 °, they lost 13"11 ; and 
by calcination 17'9 per cent. of water. Another portion lost by 
calcination 16"8 per cent. of water, gave 26"7 of phosphoric acid, 
and 55"96 of oxide of uranium; a third portion lost 12"1 per cent. 
of water at 230 °, 17"2 by calcination, and gave 54"6 per cent. of oxide 
of uranium ; lastly, a fourth portion gave 27"49 of phosphoric acid. 

The mode of estimating adopted by the anthorwas the fo l lowing : -  
He fused some potassio-tartrate of soda in a platina crucible, and 
carbonized it with a sufficient degree of heat, out of contact of the 
air, and added to it a noted weight of phosphate of uranium. The 
heat must not be continued longer than is requisite to fuse the black 
mass : by this all the sesquioxide is reduced to protoxide, and from 
it water will dissolve all the phosphate of soda, and the excess of 
carbonate, unmixed with even a trace of uranium, the protoxide of 
which remains on the filter, mixed with charcoal. 

M. Werther recommends two precautions in this operation to avoid 
decomposing the phosphoric acid, and consequently to prevent the 
perforation of the crucible : the phosphate of uranium must not be 
placed at the bottom of the crucible, and then merely introduce the 
potassio-tartrate of soda ; again, the heat must not be raised above 
the degree of redness requisite to effect the decomposition. 

Sometimes small flames appear during the fusion ; they are occa- 
sioned merely by oxide of carbon. The filtered portion containing 
the phosphoric acid is saturated by hydrochloric acid, mixed with 
excess of ammonia and precipitated by sulphate of magnesia. As to 
the protoxide remaining on the filter, it is to be dissolved in nitric 
acid, precipitated by ammonia, and the precipitate is to be calcined. 

The preceding results lead to the formula I-P ~ 05, U ~ O ~ + 5H~O]; 
or reckoning 2H~O as constituting an integrant part of the salt 
[-P~O s, U~O°-O, 2H~O+3 aq]. It is, however, correct to state that 
all the water is expelled between 338 ° and 356 ° F. 

This phosphate of uranium is decomposed by water into phos- 
phoric acid, holding a little oxide of uranium in solution, and an 
insoluble subphosphate of uranium. If  the latter be dissolved in 
phosphoric acid and precipitated by ammonia, a yellow salt is depo. 
sited which retains ammonia after repeated washings. 

The phosphate of uranium, corresponding to common phosphate 
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of soda, is obtained by different processes ; either by treating oxide 
of uranium by phosphoric acid, or acetate of uranium with this acid ; 
or lastly, by precipitating nitrate of uranium by diphosphate of soda. 
The salts obtained by these different processes do not, however, 
contain the same quantity of water. They are of a bright yellow 
colour, and usually crystalline, at least when seen by the microscope ; 
they are insoluble in water and acetic acid, but soluble in the mineral 
acids and excess of carbonate of ammonia. 

a. The salt obtained by treating oxide of uranium with dilute 
phosphoric acid and submitted to washing, is not crystalline, becomes 
deeper coloured by calcination, and on cooling reassumes its bright 
colour. Analysis gave,--oxide of uranium, 72"77to 72" 16; phosphoric 
acid, 18"11 to 17"96; water between 248 ° and 356 ° F., 7"03; and 
b y  calcination, 9"12 to 9"7 per cent. The formula deduced is 
[P~ 05, 2U~ O ~ O, H ~ O + 3 aq]. The calcined salt, moistened with 
water and dried over sulphuric acid, regains 7 per cent. of water, 
which may be expelled at 347 ° F. 

b. The salt obtained by adding phosphoric acid to a solution of 
acetate of uranium, as long as a precipitate is formed, constitutes, 
after washing, a crystalline powder, a little deeper than the foregoing 
salt. Dried at 140 ° F. it  yielded,--oxide of uranium, 67"93 ; water 
at 248 °, 12-9 per cent. ; and from 500 ° to calcination 15"74 to 15"2. 
The calcined salt gave 80"1 of oxide of uranium and 19"9 of phos- 
phoric acid. In another experiment, in which the salt had been 
dried merely by exposure to the air, by heating to --.48 ° F. it lost 
2"19 per cent. of water, the same quantity at 320 °, and by calcination 
such a farther quantity as to give 18"46 as the whole quantity of 
water;  the same salt gave 64"78 of oxide of uranium. From these 
numbers M. Werther deduces the formula 

[P~O 5, 2U~O~O, H~O+8 aq]. 

c. The salt obtaincd by the mixture of diphosphate of soda and 
nitrate of uranium has the same appearance as the foregoing ; it lost 
12 91 per cent. of water at 248 ° F., and by calcination 15'08 ; it  gave 
67"9'] per cent. of oxide of uranium, and 16'51 of phosphoric acid. 
M. Werther obtained the same salt by precipitating incompletely the 
trisphosphate of soda by nitrate of uranium, separating the precipi- 
tate by a filter, and adding excess of nitrate of uranium to the fiitered 
liquid. 

When to nitrate of uranium an excess of trisphosphate af  soda is 
added, a deep yellow salt is precipitated, which redissolves almost 
entirely on a further addition of the phosphate. If this excess be 
avoided, and the precipitate be perfectly washed, an agglcmerated 
powder of a deep yellow colour is obtained, which, like all the other 
phosphates, is insoluble in water, but which is decomposed by acetic 
acid. This salt contains more uranium than the preceding; the 
author was, however, unable to obtain it of a composition exactly 
corresponding to a trismetallic phosphate.--Journ, de Pit. et de CIr., 
Juillet 1848. 
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